A non-invasive monitoring of USPIO labeled silk fibroin/hydroxyapatite scaffold loaded DPSCs for dental pulp regeneration.
The aim of this study was to prepare a promising biomaterial for dental pulp tissue repair and regeneration. The ultrasmall superparamagnetic iron oxide (USPIO)-labeled hydroxyapatite (HA)/silk fibroin (SF) scaffold loaded dental pulp stem cells (DPSCs) was designed. The odontogenic differentiation of DPSCs was investigated, and USPIO was used as magnetic resonance imaging (MRI) contrast agent. The results indicated that scaffolds freeze-dried from SF solution with 0.025 mg/mL USPIO and 5 mg/mL HA showed stable physical properties, accurate MRI images, and low cytotoxicity in vitro. The composite scaffolds were characterized and implanted to the subcutaneous space under the nude mice with tooth fragment. After 2 W of implantation, the relaxation rate (R2) values increased because of incorporation of USPIO, then decreased with the degradation of scaffolds. The tissue regeneration and scaffolds degradation behaviors were monitored by MRI. The expression of dentin sialophosphoprotein (DSPP) and dentin matrix acidic phosphoprotein 1 (DMP1) indicated that DPSCs differentiated into odontoblast-like cells. Revascularization and mineralization evaluated by HE-stained images and alizarin red staining images showed good formation. The USPIO/HA/SF composite scaffold loaded DPSCs promoted the repair and regeneration of dental pulp tissue and provided the ability of imaging noninvasively.